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IMTRQDUCTION 

The ob jec t ive  of t h i s  program i s  t o  des ign ,  cons t ruc t  and 

t e s t  a prototype pressure  c a l i b r a t i o n  s y s t e m  appl icable  t o  

i n - f l i g h t  c a l i b r a t i o n  of ion gauges i n s t a l l e d  on an o r b i t i n g  

s a t e l l i t e .  

t i o n  of a known p res su re  i n  an ion  gauge chamber by c o n t r o l l i n g  

t h e  flow of a c a l i b r a t i o n  gas i n t o  and out  of t he  gauge cham- 

be r .  During t h e  i n i t i a l  period of t h i s  con t r ac t  two hydrogen 

d i f f u s e r s  were designed, constructed and t e s t e d .  The r e s u l t s  

of t hese  t e s t s  were appl ied t o  t h e  design and cons t ruc t ion  

of t he  Mark I11 prototype i n - f l i g h t  c a l i b r a t i o n  system. 

purpose of t h i s  cont inua t ion  of Contract NAS5-3959 i s  t o  

experimental ly  eva lua te  t h e  performance of t h e  Mark I11 pro- 

to type  sys t em.  This  i s  the  f i r s t  bi-monthly t e c h n i c a l  

r epor t  on t h e  progress  of t h e  program. 

The method of c a l i b r a t i o n  i s  based on the  produc- 

The 

PROGRESS 
~ ~ 

I n  order  t h a t  t h e  t e s t i n g  of the Mark I11 prototype sys-  

tem be c a r r i e d  out with a l o w  background pressure  i t  i s  des i red  

t h a t  r igorous  outgassing of t h e  e n t i r e  system be c a r r i e d  out  

a t  45OoC. To t h i s  end a support t a b l e  was added t o  the  vac- 

uum system t o  accommodate an e x i s t i n g  bakeout oven which w i l l  

enclose t h e  Mark I11 sys tem,  the  high vacuum valve,  gauges, 

and t h e  uppermost l i q u i d  n i t rogen  cold t r a p .  

t i n g s  joined t o  gold O-ring s e a l  f langes  were f ab r i ca t ed  i n  

order  t h a t  both magnetron gauges be accommodated wi th in  the  

bakeout oven. 

90' elbow f i t -  

The Mark I11 prototype system was joined through a 

Kovar s e a l  t o  a gold O-ring s e a l  f lange .  The performance 

t e s t s  w i l l  be c a r r i e d  out with t h e  sys t em conf igu ra t ion  shown e 
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0 i n  Figure 1. I n  order  t o  determine the  c h a r a c t e r i s t i c s  of 

t h e  magnetron gauge u s e d  i n  t h e  prototype system comparison 

w i l l  a l s o  be made t o  a ho t  f i lament  type gauge joined t o  

t h e  system i n  place of t h e  re ference  magnetron gauge. 

With a bl ind f lange  i n s t a l l e d  i n  p lace  of t h e  Mark 111 

s y s t e m  the  vacuum sys t em was ac t iva t ed  and a bakeout a t  380°C 
was performed. 

developed a leak .  Due t o  the r e l a t i v e  i n a c c e s s i b i l i t y  of 

t h e  bellows a dec i s ion  was made t o  redes ign  and rebui ld  the  

co,ld t rapping  system wi th  NRC funds .  

time of t h e  new cold t r a p s  a s i x  weeks e x t e m i o n  fn time with 

no a d d i t i o n a l  funds was requested.  

A bellows i n  t h e  uppermost LN2 cold t r a p  

Due t o  the lung d e l i v e r y  

FUTURE WORK 
I n  t h e  next r epor t  period rebui ld ing  of t h e  cold t r a p -  

0 ping system w i l l  be completed and t h e  Mark XI1 prototype 

system w i l l  be evaluated as fol lows:  

1) The s teady s t a t e  hydrogen permeation r a t e  w i l l  be 

determined a s  a func t ion  of d i f f u s e r  temperature.  

2) The hydrogen f l u x  con t r ibu t ion  t o  gauge pressure  w i l l  

be determined f o r  t he  d i f f u s e r  "cold". The e f f e c t  of hea t  

s i n k  temperature on t h i s  f l u x  con t r ibu t ion  w i l l  be determined. 

3) The hydrogen f l u x  through t h e  d i f f u s e r  and the  temper- 

a t u r e  of t h e  d i f f u s e r  w i l l  be determined a s  a func t ion  of time 

during t h e  app l i ca t ion  of a two-level hea t e r  power pu l se .  

The f i r s t  power l e v e l  w i l l  be such t h a t  t he  des i red  pressure  

i s  reached i n  l e s s  than 3 . 5  minutes. The second power l e v e l  

w i l l  be such t h a t  the  desired pressure  i s  maintained constant  

w i t h i n  + 2% f o r  a period g r e a t e r  than  10 seconds. - 
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Fig.1: Configuration of System for 
Mark 111 Prototype Performance Testing 
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